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Abstract: Objective To explore the medication rules and potential molecular mechanisms of medicinal and food homologous traditional
Chinese medicine in the treatment of diabetic foot (DF), and provide guidance for the development of medicated diet therapy for DF.
Methods Related clinical literature on Chinese medicine prescription for treating DF was screened from CNKI, Wanfang data and China
Biology Medicine disc. Then the traditional Chinese medicine name was standardized to make them into structured data for intersected
with medicinal and food homologous traditional Chinese medicine list to set up medicinal and food homologous formula database. The
traditional Chinese medicine inheritance auxiliary platform was employed to analyze the medication rule, the medicinal and food

homologous core traditional Chinese medicines were determined to have the therapeutic effect on DF by association rules and cluster
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analysis. The active components of core traditional Chinese medicines and their therapeutic targets for DF were obtained, and protein-
protein interaction (PPI) analysis, gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were
conducted. Molecular docking and kinetic simulation were used to evaluate the binding ability and stability of the main active components
and their corresponding targets. Results A total of 521 medicinal and food homologous traditional Chinese medicine prescriptions
containing homology medicines were selected, which were warm and neutral, sweet and bitter taste, and entering the heart and spleen
meridians, mainly tonifying deficiency and clearing heat. Then, four highly correlated combination drug pairs and four potential new
prescriptions in the treatment of DF were obtained. Danggui (4dngelicae Sinensis Radix), Huangqi (4stragali Radix), Jinyinhua (Lonicerae
Japonicae Flos), Gancao (Glycyrrhizae Radix et Rhizoma), Taoren (Persicae Semen) were selected as the medicinal and food homologous
core traditional Chinese medicines for treating DF, and their mechanism of action mainly involved advanced glycation end products (AGE-
RAGE), hypoxia-inducible factor-1 (HIF-1), mitogen-activated protein kinase (MAPK) and other signaling pathways. Quercetin and -
sitosterol, as the core active constituents, showed high binding affinity and stability with key target protein matrix metalloproteinase 9
(MMP9) and peroxisome proliferator activated receptor y (PPARY), respectively. Conclusion Medicinal and food homology traditional
Chinese medicines mainly targeted the phenomenon of stagnation of gi and blood and obstruction of tendons and veins to treat DF, the key
active components can act on the main therapeutic targets of DF, such as MMP9 and PPARY, and then regulate the signaling pathways of
AGE-RAGE, HIF-1 and insulin resistance to synergistically treat DF. “Astragali Radix-Lonicerae Japonicae Flos-Glycyrrhizae Radix et
Rhizoma” is a potential prescription of DF medicated diet therapy.

Key words: medicinal and food homologous traditional Chinese medicine; diabetic foot; medication rules; network pharmacology;
molecular docking; dynamics simulation; Astragali Radix-Lonicerae Japonicae Flos-Glycyrrhizae Radix et Rhizoma; matrix

metalloproteinase 9; peroxisome proliferator activated receptor y
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B R SAZ O 24 3 B A FIR 2 SRl B R 1
697 DFAEA (1D
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The purple “V” shape represents diabetic foot (DF); The gradient color diamond in the center represents the shared targets between core medicinal and
food homology TCMs in treatment of DF and DF, the more association times, the darker the color; The square represents the active ingredients of the five
medicinal and food homologous traditional Chinese medicines (colors yellow, light blue, dark blue, peach pink, and green respectively represent Persicae
Semen, Angelicae Sinensis Radix, Glycyrrhizae Radix et Rhizoma, Astragali Radix, and Lonicerae Japonicae Flos); The blue circle represents the shared

active ingredients of the five medicinal and food homologous TCMs.

B 7 “JA7 DF AREIREZ O HH-FEMS-DF 57 WEE
Fig. 7 Network diagram of “core medicinal and food homology TCMs in treatment of DF-active ingredient-DF target”

&3 “IA7r DF ARREIREZCHH-FEMS-DF 52”7 HXEKER 10 L REFERS
Table 3 Top ten related targets in network diagram of “core medicinal and food homology TCMs in treatment of DF-active

ingredient-DF target” and their corresponding active ingredients

4 LIy TR B ARHEATT S s S

1 CYP19AI 78 B-A M., HEM. TER. BEREN. HER

2 PTPNI 79 B-A i M., M. TR R. TR, UYH

3 ESR1 75 B-A M., M. TR R. BEFEN. BRER
4 EGFR 50 BERBW., R ER. RRER. FRER. MXR
5 HSP90AAI 49 ATE . PR SRR, HEE. RIMEIRR. EER
6 AKRI1B1 41 AT MR ERER. RRER. BEEHWA

7 PTGSI 41 TR R, BERENE. BHEREE T, HEGHH A, TRR
8 ABCB1 38 TR, BRI, ATHE. MER. BREER

9 GSK3B 43 FRFR. FRER, WEER. TR, WEER

10 SRC 41 WHER, R, ARER. BRER. MER
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A-PPI network diagram of common targets of DF and core medicinal ang food homology TCMs in treatment of DF; B-display chart of the top 24 core

targets (degree > 70); The larger the size of the node, the higher the corresponding degree value.

E8 PPIM4%EE
Fig. 8 PPI network diagram

BP 75%

B9 J&7r DF AREIREZLHHERER GO S HHHE
Fig. 9 Pie chart of GO analysis of target of core medicinal
and food homology TCMs in treatment of DF

23 Afr DF AREIRFEZLHAXERS S51ER
LRGSR O

I PPT RILE R 24 AMZCoHE 43 Tl HEAT S
BREY RS KB, $0H] MMP9 5 S GE PPARY I
PERENE W FETT DF J7 20, FIRF, &ar PR
CHNHIFHMMPY” F1 “¥shiT 4+ PPARy” FLIAE A
VbR AR OO AT RO, R TIX 2 AR
o FAE R b O T RERS 21, thAb, @A 2R
43 HT MMP9 fil PPARy 7Ei597 DF 25 [FIPREE 0
2 BTN RO Gy B A0 445 I B 2R -
A 8 EE 73 58 MMP9 Al PPARYy FITstd B 1) 5% 8 il 73
(E4),

& B RIS ) AR Heah G 5 45
HRaE T TS . MMP9 J2 PPARy R E &9
P A B R A SRR W, SHE R MR S IR IEHI R 1)
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Fig. 10 GO enrichment analysis of target of core medicinal
and food homology TCMs in treatment of DF
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The redder the color of the bubble, the smaller the P value, indicating the more obvious the enrichment; the bigger bubble, the more genes are enriched in

this pathway.

El 11 577 DF ZHREIRERK O HAERE R KEGG B E
Fig. 11 KEGG pathway diagram of target of core medicinal and food homology TCMs in treatment of DF

% 4 PPARy F1 MMP9 % 7 5E 9 947

Table 4 Analysis of corresponding active components of

PPARy and MMP9
SRS SRR RT3 R
25 L2 o
D Bk, degree 1H)
HHIN. MMP9 40 Wtz & 2, 53)

BREFR (2, 52
FRER (2, 5D
B-4r ilE (3, 56)
HEEE (3, 54

EHERR (2, 34

WEIB. PPARy 34

H4 1.081 55 0.806, iIFBH1ZX 42 77 BB 9 f
AT AR AR 2 G, T Tk —
(K 12-A. D). MMP9 J% PPARy 5 [ B JE /A BH 14
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FLXF N R SR B R0 i B 3 B B- R S5 5 1T 0B
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RMSD=1.081

b0y

RMSD=0.806

A, D 735Ia& MMP9 A PPARy JEUAHC M 5 5 B Hx R LA M R IO RN CREFIRRLH, O NERTREIFRA); B, C A& MMPY
53 5 FON R PR RH AL S DA B R SR I 5 B, F AR3E PPARy 4351 5 X B BA LA & 400 B-73 S B X R R I

A and D represent the superposition of the original ligand conformation and the ligand conformation after redocking for MMP9 and PPARY, respectively

(purple represents the original ligand, orange represents the ligand after redocking); B and C represent the conformations of MMP9 after docking with

their corresponding positive compounds and quercetin, respectively; E and F represent the conformations of PPARY after docking with their corresponding

positive compounds and B-sitosterol, respectively.

B 12 BELRSSREESMFELERS S FXE

Fig. 12 Molecular docking of potential targets with their positive compounds and active ingredients
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Fig. 13 Molecular dynamics simulation of post-docking complex
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